Fragmentations of isomeric sulfated monosaccharides using electrospray ion trap mass spectrometry.
Electrospray ionization combined with ion trap mass spectrometry (ESI-ITMS) is a powerful tool for structural analysis of complex carbohydrates. Although its application to sulfated glycans has been limited so far, it should provide critical information, such as sulfate positions, on their structures. In this work, MS(n) spectra of nine monosulfated monosaccharides, consisting of five hexoses and four N-acetylhexosamines, were measured in negative ion mode to find basic fragmentation rules for sulfated sugars. Two pairs of positional isomers with respect to sulfation, i.e., Gal4S and Gal6S, and GalNAc4S and GalNAc6S, showed characteristic fragmentation patterns in MS(3), and could be discriminated from one another by the appearance of particular diagnostic fragment ions that characterize individual isomers. It was also demonstrated that, even if a mixture of these positional isomers was analyzed, the proportion of each species could be estimated through analysis of the abundance ratios of the diagnostic ions. However, 3-O-sulfated saccharides (Glc3S and GlcNAc3S) gave a single abundant diagnostic ion in MS(2) corresponding to the hydrogensulfate ion, [OSO(3)H](-), and this characteristic clearly differentiated them from their positional isomers. In contrast, 6-O-sulfated diastereomers consisting of two groups, Glc6S, Man6S, Gal6S, and GlcNAc6S, GalNAc6S, could not be discriminated by the types of fragment ions; however, the abundance ratios of particular fragment ions differed significantly between Glc(NAc)6S and Gal(NAc)6S. Since ESI-ITMS yielded large quantities of useful information on structures of monosulfated hexoses and N-acetylhexosamines in an extremely simple and reproducible manner, establishment of a comprehensive strategy based on ESI-ITMS(n) appears to be a promising technique for structural elucidation of sulfated complex carbohydrates.